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(54) MAGNETO-OPTICAL RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To attain accurate tracking 
control by providing grooves of magneto- optical 
recording media which are capable of land/groove 
recording and MSR reproducing with 0,047 to O^OX/n 
phase depth. 

SOLUTION: When pit depth is 330nm. C/N of pit 
generative signal of 351dB is obtained. Further, when the 
pit depth is 20nm, C/N is 48dB, but is sufficient value to 
detect a sector head. Thus, a magneto-optical recording 
disk which is simply and easily manufactured, gives 
enough C/N and is capable of attaining accurate tracking 
control can be obtained by forming depth DP of a pit 13 
and depth DG of a groove to the same extend within a 
range of 20 to 40nm. 
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1 1 tn 



1 

tsm^}\^-:f<mm^^i)^o. 04 7;i/n~o. lo 

t(D^^iz?m^—!^im^'^mx:^v, itnay;!'-^ 

^:/y7*-v«y hiBWaci:?:^, S^MifJtcD;^. 

i^ii-ri>msmM5mm, 20 

[000 1] 

:f0m:^iz^is:pm^^t\,?>^mimmf*^izmu n 

MSR (Magnetically Induced Super Resolution ) M 

mzmir?>, 

[0 0 0 2] 

4^<Z)-7;i/^;>iT'-f y^{C[6ii:JT3 ^tA^i<mMcti^ 

[0003] )^?e[^T^-f :^ Ic-W^SrSa^l-Sl^lcii, 
o^>KtcMlt$tv5. J^fSKA^drrtij-iaSfciSvNS 40 

^)mmc7-'?<m\\L-n^^m3i-m\^x'm.^-m.-t^. 
[0 0 04] z.<j^i.^tj:.'m^'r^7.^\z'm.^wm. 

K t ©MfH^tciB^v- Srj^^fS ^ > K 

/^^;^->^;^^&b^^i^^Tv^s (#4:^0857-5033 50 
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[0 0 0 5] £U:<Z)*ng^S:«ISlif SfcftlC, Jg^T^) 

x^-^t^tzmammt. wm-^ff^x/z, 3 ;i/ 

5::^S<LTV^S. •fiPfS8?S;?)U/8. 2.51/ 

8 x^^ff)y-rf^m5mz-s^\zmrix)m%(r>wim 
wmm'cwmt^z.hxzii''). f^xiT.v-'^^'m. 

[0 0 0 6] #^5-62250 Wjm\ZX^-& 

[0 0 0 7] $e>tC, 4tM3lZ5 -282705-t<a^O^7=>r 
>;i^T'ti, i^;i/-y(Z)fiffSa?S5: (l/7 + n/2) A 
~ (5/14+n/2) Xt-r^ZtiZ^*). ifJl-ZfR 

®^^T'fe-5, $e>{C*fe, 4^M5p6 -203411#>i55|g{C 

B^izn±)ft<DmmiHm<D\fy h 7.^ 

(4fM¥5-282705#^{CTBS^) \Z^\^X. 
•famm^^X/ (8n) ~5X/ (14n) ^-f^Z 

[0008] SejtC^fe, i^W^pT -29186 #<i:^{CT 
J^StlfeJtlBffl^fi, y;i/-^a)(5ir|^S$: o.i;i 
(2n+l)~0.2A. (2n+l) i'';!'-^®!^ 

[0 0 0 9] Se>{C*fe, 4tB§^7 -65423 # 
M¥ 8 -55375 -^<i:i^{CT*^$*lfc^^^iB^#J 
li, i^;i/-^(Z>{$ifgg!?$5:^>?r0.10;L/n~0.14X/ 
n, 0.13A./n~0.18A/ni:f •5:r.i;lCJ:»J, 
ZTBlX^'^y \i<DW3\zm^^^ht=.m^(Df7U7. h- 

[0010] 

T, MSR (Magnetically Induced Super Resolution 

■ti>^om6m^ms±.\z^\^rz.%^'r^7>;\z 
oym3mms^<i>^mr?-^-^mmtz)i.\z^^). \^-h. 




3 

(mmiz J: y , v ^ < m s r^:s^*^s^ 

[0 0 11] 09 li, 4siaffiiaAA^4tlS¥ 7 -244877-^ 

4)5^icTM5^ LT MS R^:;^*^lg^)t?K^ 
*r^5 2:at;!fBiiM5 3®^rLU-iagTc 1, tc 

2S.tJfTc3l4. Tcl>Tc2, Tc3>Tc2<Z)g§ 

(DmSiZi5Vf?>mMlHclRZfHc3l,t, Hcl<H 
c3(Dg§^S:mbTV^S. 

[0 0 12] Ri:0«n#KtifiJW)MS R^JCti'-AX 

d<<v h 5 5<3!>ge^T®f^^— i' 5 4 A^fiasnrfc 

■e^n. U -iaST c 2J!J/lT®ffiiaiH^*^3t?S^7^-r 

[0 0 13] immiViii, n^5i<^tt>\ m\i 

CD<ke)J&MSRS5aS$BliRAD (Rear Aperture Dete 
ction ) ^.(DJ^'^fjiMSRm^^ 30 

fC J: »J, l^- hSJSATCDia^-i^ 5 4 

[0 0 1 4] z:c)J;e»j&MS R^mtc^> F/i^;u-:/ 

?m-^^m^^t:Lmmzib^xit. tf-Ax*;^yhw© 

So dtvli, ®i 0{Ca^-r^^;i/-:^$i:Hlt^i:«)@9 

T, n^^<D^m^R, itj-mm^^d tLt-t^ 40 

{C, Soc (RxexPr) 0Dg5e^S:^-r-53i:*^^*jf{| 

fi■^«)S^g*MSv^o 34xe>ori:*>^>, ^>hVi^;b- 
[0 0 15] *^A^-5^lcil*T35;Snfe*> 
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[00 16] 

[^sjsm-rsfett®^^ miig^ic^s)t?s^ 
smmit. ^}v-zft.^irn^-zfmizm»t:L^>]^t<D 

«^^{c*v^T, isiai^;i/->^®fitas§s*^o. 04 7 
x/n~o. 1 0 A./m?fes:r.i:«:4fgS:i:-r s. 
[0017] 010 idu ^> hVi'';i/-:^iH^$tifcl2I 

v^s, miosixmi 1*^5), i5^;i/-:^a)fict9^$*^ 

[0 0 18] 0121*, ^> K/i^;L'-:^lH^Sttfe0 
9G)^a^7^-<Xi'G)>?';i/-^«)ffetigg$il h^';/^^ 

ty^T'>'W7^-v K3^'i'i'3.>^;i/ (DPP) 

e^li«^;b-^0D{acfBgi?$5:5^bTV^So 012 

*^e>, {ficfia?sA^o. 1 6 A/n$-e«fi*ggi?$*w< 
35:-£>^c^j^v^DPPM■^^i^iiHIU o. i6;i/nj:y^ 
< i; D P P^-^tij^^i? UT V ^S 3 i:;6^JSo 
[0 0 19] I SOM*StCfeV%T, 90mm, 640 MBO 
'mmfrA7.>;X\X. DPPliO. 5Rh*^ig;^t34x 
_h^ELTV^S3t^7^-^' :^^®DPP*^o. 5 

0. 0 4 ;i/nJea:T'^So *feS^4^ffi<Dm?^>C>. 
7?fe-5 0. 1 ^/nJ^ATAW*UV^t■i•;tSo zmPjCD 

i^;i/-^(DfitgS?S*^o. 0 4A,/n(cm 
tA\^^\%V=yv^y^W^f}^-^r^\zfiUX-f. o. i 

ti.\\Z.iLfm^, J&fe, 01 0—01 2{CfiV^T, {ftlS 

[0 0 2 0] '^2'^\z'Sk^'Him^mmi^ ^}\^- 

■ftm!fj\y-^izm»t:L^y Fto^^izmm^-i^ 
tem^-i7^n^-ssmt£if&msmmmz:is\>^x. mm 

if)V-:/\i. ItflBl^gE^a^T'O. 04 7X/n~ 
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5 

0. 1 o^/nofipffi^s&^u trnzf^y^--^^ 

[0 0 2 1] if)l--:f<D-fV ht5m^}^<D 
-^(jy&m^-^ (0. 0 4;i/n~0. i;i/n) 10 

[0 0 2 2] 

7.i;ut. mm\z'y > K 2 mf-vn^-rf 3 nfe 

3KU hSg(D^5_hlC. S i NA^^^Sfia 

i^^fWtcti, -l2^^r^tD«^i:UTiD^^# (ISigrj 30 

^$:S3SS-r-5>^U7*--7<y hfBiJfUlicl 1 fc, 
S:IE^-r«>-?-^5'l2iiJ^l 2 i:S:^i;^.rv^5, 

[0 0 2 3] zfvy^-'Tyhtmmmi lit. 

-^lafiM^l 1 pi:, ■iri'^fv-i'$:IS*<-^U7*- 
V'y hlf^SrfB^-rSMOfBMtMJicl 1 mi: S:Jl:&I^tC 

-t?fB^J^ 1 2 {cii^> K 25:Ofi^;i'-::/'3 *^:&i«a 40 

iC^bf -y f^T'?^^$ tlT V ^5. 

[0 0 2 4] -fe^^-^-^rfBSgM^l ItCli, ■fei'^fV 
-^*^tf«yhl3, 1 3-{Cj:»J?^fig$tlT33'J> tr«y . 
h«a?$Dp $:^LT^^•5. MOfB^ttgigcl 1 mlCli, 

1 4 , 15 i!)^^jmMeB:^izj;: vm^^^nx 

LN-S, 7='-i5r|B«»^i 2 tcidu fa^f'<#7^- 
{cM/tTx-tSia^- 14, 15 i^m^M^-^iz 

[0 0 2 5] liUia)*O^«fe£03fe?^7^'f 1 $:9St 50 
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U->:r-:/>l^tCT90"C, 30i5-©3^U^-dr^!3^S:-t 
-5. 30:^/^:^MMG$:EI2lC:at-:^t^>K;i/^-:J'3 
2S:fi^5im^2 0±{C«B-rSo 7*hU2;^h® 
1 0 nm~ 110 nmCD^M-eS^t-S, 

[0 0 2 6] ^^-AK)t^g®^^co^,^T|}i^■rs, 

2 1 ttA r l/-- !f^2ST-&y, ^^2 1 ;b^e>tt^l^Si^fe 
l:f-A3tl*/N-7$^-2 2 a.\ZXmM.X^BcM\^X^ 
3t3tLS, *-r, /N-:7^^-2 2 atCTSIifSnfell 
l<Dl^-A)t«^lG)^l/>X2 3 a'sAlifStl-So 
H 1 <Z)^^>X2 3 a T-mjtS^XfcJtliU 1 ® AOM 
(acousto-optic modulator ) 2 4 a^^A^tStlTJ^SS 
SA^Sns, Sa^lSS tlfc^^ll 1 CD 3 U ^ - h 
l/>X2 5a{CA*f3*U 33T'W^{CM3tlTl|l 
CDtf-i>x^rX/'?:yiJ<'2 8 a^A3l6S4x-2.. UlCDtT- 
i:KX4rX>'1>^2 6 a-eiil^-i*g*^fc^3n. A-7 
5 9-27 aTj5IJ$*lT7\--759-2 8/\Altf 
So ^lC!)=iU^-hb>X2 5a;5:imi!E-rSI|2® 
n U ;)i - N b>X 2 5 b ti, ^lCjt3gi-5:S"r^lc^l& 

i:«SM-r5^2<Dfcf-A3tiia)ffi*fffiS*^S!M$tiS. 

[0 0 2 7] — 9-2 2 a{CT^c5tlfe 
||2(©l^-^3ttt59-2 2b/\Aftf$tU miOfc^- 

lif$nTl|2(Z)^b>X2 3 \i^J^^t\.tz.%\%ZZ. 
T*^3tU II2CDAOM2 4 b/\A)tSnT^^5b^ 
!tSIQi$nfcJttt|g2®3'J^-M/>' 
X2 5 blCAIJStU ZlZ:T'¥4?Jt{CM3^XTl|2©I:f 
-i».x^>^A">^2 6 b/sAitStlS, ||2®tf'-i>x 
:irXyN°>4<'2 6 bT*tttr-i=»SA^lfc^S4T. 59-2 7 
bTS*f$tl-T/N->'59-2 7 a$:^U 
9-2 8^Alt$*l5. 

[0 0 2 8] l\-V^=y-Z^^^^k\^tz.%\'BaS%2. 
(D\^-J^mt^ mi>at;S2(DnU?l-hb>X2 5 
a , 2 5b tCTf!fi^I$4xfeffi^fifi2:«o fe* iJt^'^ 
^y K2 9 'vAJtSn-So ^^^y K2 9 (i^-f ir o-f -y 
^^5 9-3 03tt;*H^JU>X3 1 S:mT33U, 

2 0 {c*f LTfiii:a.tmf5?f^{css&nrii{c^$ti-c 

V^S, ||lj5LUf||2CDtr-AJtA^^>r^'n'f >yir59- 
3 OtCT/SltSnv *M&U>X3 1 {CT:i/9XMMG± 
{c^$ti,S, :^/9:^MMG'\(D7*-3iji/>i^ld:, >6 
^^/\>y K2 9(Dffrsafiii[:&i5icD^l&tci uftiMstis. 

780 nmCDl/— !ftr-A*^:)V9:^i^GtC^$n. 
(DRMtftlZ J: S 7 * - * 2/ > i^x 9 --©-^{CfS D T3t# 
^-y K2 9 S:SE^IfiHC^liH±Utt>T7j«--:^7:^M5lS: 
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[0 0 2 9] mi®l^-A)tS.t;m2®i^-A3t 

* tzMmmm 3 3 li^ 1 SLtFm 2 © A OM 

2 4 a, ZAhKU^^-^V-ayiim^^X. 
il^S«:«fP-rs, ZlOffiO^lcj:*;, iS'^T.W^GiZl^ 
^•^^ff}\^--f^mS-\£.v h 1 3®a2SDG , Dp 
/JrftlPStvS, -fei^^fV-^J^fS^H^l 1 p5:tJ« 10 

[0 0 3 0] :if^>?.mGlC^S4%T®WLA=lll 
l^-A3tS:t5l|2®tf-A3tt±, ^-<i^n>f'y^5^- 

soicTHMstu /N-7^^-2 8T*;5l^s4^Ttr- 
^^a?^^ffie^ffia^J34A^t•rs, i^--Ma*f{afi«ifflsu 

3 4 -eti, n 1 a)i^-A^t;f^2 cDi^-i:K)t«)^g*f& 

[0 0 3 1] £iLhCD$n^K'-A^3t^gS:Mv>T, 

ipitC^gfiS-rSo T^-^l3ffl^^l 2T'ttSlll:f-A)tlC 20 
J:yi^;i/-y3$:a?SDG ■r'?^^t--5, ir^^fV-irlB 
1 1 p 1 l^-A3t<7)Hg|t5:|^lhUTm2 If 

if«y h 1 3 s:s?$Dp x^jmir^o ^i^xMommm 

1 ImT-ti, fftJf, l|2fcr-A3t®fi^S:#lhUTl|l 

[0 0 3 2] tf^vM3, 'yyF2ScXfif)]y-:f3im 

2A^fia$tife3!/^>^l^GS:B^if^liA 
U :if5>^i^G^SlCN i 5:0.2 /ttnKD^lC^b 30 

i SrO.S mm®;^lC^ 'V^U :if^:^i^G*^e>N i 

r<©J:e)fC, fi^^imLGiim^(0\:fy h 1 3^.0^^ 
;b-3'"3 *WfiR3tt^S^ 5 A^^tlS. 

[0 0 3 3] mz, SS5±tCRFVi5^:^hn>:^A^y 
^^tCT, S i Ni)^^r£^mm^m^7 5 nm^-r 
5. il@^*iM±{C, mm^tUX. Gd24.5Fe66C 40 
og.5A''e>^-5;^^4 1®4 0 nmil, Gd32Fe68 
*^e>^i:S4'^M4 2(7)4 0 nmi:. Tb24Fe56Co20 
j{)^e>«:-5f3^4 3,(D5 0nmi:5:JllC^-r5o 13^ 
^4 3±\Z^^i: 6 5 nm«:fig|g'tS, 

[0 0 3 4] ZL<D^'^f£m&M.y^^ lO^MO^SmM. 

mi irajscTmrnsmmi 2iz, ims:Mm-:^iz^ 
ufa^-i^i4, ib^^m-^, t-r. mm^^ 

7.^1 {Cjf ^/tt?- 9 mWT' U—*fyb^mML, _hlfll$ 
<^n^m^ ms^m) SrSOOeOT'^LTT^-r;^ 
;?(7)^®$:?g*t--5„ ?^tC, )t?^-5='^'::^i'l5:«Sjt6 50 
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m/sTEPlES-froo, Tiei^«)faffl3Si^?: 5 0 0 e O 
T'ffiiDU IB^'5'7-1 OmWT'U— !f^?:BiWUT. 
9>K2a:t?y;i/-:/3(Z>^'5rlCMt8®Sr7.5 MHz, 7= 
i-T^-f 2 6%0iB^$:^«;e>o fB^-;J^ 14, 15 
(5D^:??l6l<D^Stt0.4 AmTfe-5o 

[0 0 3 5] RiCO^KSSt^tlfe^S^T^-r^i^ 1 tc 
?^^$nfcfB^-^' $:MS RU^mSiim^^Xn^ 
U ll^^#(Z)C/NS.0firn:xh-^?:il(!l^-r5„ Zl 

^^.i'li^glie 8 0 nm® 

tto.55-efes„ ®3H, jt?SBi^7^>r^i' i(^«8*ffiK«left 
i\imi5, mm»msxmmmtimmLx^Lx^^ 

•5, 

[0 0 3 6] J:IfiI^CD:S*l8^5 0 0eOS:EniDU n 

mmmi^T"^ ^^mm-^m^-^mfj-'^mizm^^n 

^im^m-izmtztiz^*j?smm(Dmtr~i; & 
rasM^i^'ii, ?mMizm^^nrcm^-'!^tm^ 

(Rear Aperture Detection ) S^^^tC J: UiB^V— 
-244877#^tCTi^bTJ3y, ^l/^^I^^^S^*#lilS■r 

So 

[0 0 3 7] ;*^a)?^ffiT-l±, i^;i/-y3 

S=b®f««:<, mis, «r^^:Sl/-if3^ttm^ 
b— 9*S:Mv\Tt»^<x EOM (electro-optic 

modulator ) ^m^^Xi^-J^^tCD^^m^'t^^'^iZ 

^^MSGfCi/';i/-^Ofhf -V h 5:?^^T'S-5^ST'fe 

[0 0 3 8] 

mmi 

mmi. ±j&Lr:i^jm.y'-f:^ifi^. y;i/-^3(Z) 

ioiSSt;^^t;iE^v-ir©fB^, m^ttJiMb 
;5:|^ow^^i:rafilT'&So y;i/-:/3«)8g$DG tti 

Onm, 20nm, 30nm, 40nin, SOnm, 8 
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1 5 t:m.Lf=.m>m^m^RxfD p prn^m^ 

[0 0 3 9] ^%:m4Rxmiizm-t. S4ii, m& 
m 1 cD^issE^-r ^ (c ifj\^-zm^ tmf^Rzf h ^ 
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^ > ^ LT V ^S i/";!/- y 3 (D^fCfeS ^ > K 2 *^ e>a) 

®S#f^n«iSl. 5 9-efeS. 
[004 0] 
[^1] 



31 





2 0 


3 0 


4 0 


6 0 


8 0 


1 1 0 


C/N (dB) 


52.0 


51.7 


51.5 


50.5 


49.0 


46.8 


^tJX h-^((iB) 


-35 


-36 


-37 


-40 


-45 


-39 



[0 0 4 1] 04A^f)4Kl-5<fce){C, ■J/';i/-:?'3(Dgi?$;b^ s 
1 OnmC!)i:S{CDPPl±0. 2 5T'fe»J, I SO^ 
SmS'fcV^ -g-L/T, ^$A^2 0nmCOi:^{CDPP 

*^o. 5T$>y, gis$A^<«iS^c^^£v^DPP^iit^IDL 

0 nm~4 0 nmCD*SHT?, H^-li-^aJC/Nid^S 1. 
SdBRJ:, ;^n:;?.h-i^CD^li-3 SdBJS^TT'fe 20 
So Zl*ie>C!>fattllfflfC-hJ)-^^fiiT'fe5o %t:^^)V-rf 
3<Dm^tl^6 0 nm<Di:#{CH^M#«)C/N3b^5 0. 

fmim^J^^^ if}V-:f3 CDggS li, 2 0 n m~4 0 n 
m (0. 04 7a./n~0. 1 0 A/n) T'feS^i:*^ 
■B^^o y;b-:/3CDgg$An Onm(Z)^ti, 

h 5 «v :?r> ^^S!R©Jb^iE5itCfT^ A-f , C/N 
S.t;i7n>^ h-^?:iros-r5z:i:*^T-S«:*^ofeo 
[004 2] |li6M2. 3. mmiXit, h^-Ji^^ 30 
0.7Mm, ifjV-zfi^y'f-^ lA/imXm^VX 
V^SA^. ^M2lih^«V;?bf^y^A^ 0.6Am, 

U IISSM3tih^^y^lf«v5^*^ O.S/im. ^^;i/-^l;^5« 



^LT, i:H«^tc, y;i/-rf3(DS?$DG *n 

Onm, 2 0nin, 3 0nm, 4 0nin, 6 0nin, 8 
OnmJiafl 1 0 nmCD%»<DS:SStU ^^{COVnT, 
^ > F 2 izm^^tltzi^m^-i^ 1 5 
*«-^S.tJfDPP^#S:?jl!l^Lfeo ^©i^S:, IISfiM 
2lj:E5&tm2lC5^U ^«^J3ld:06JI:tm3{Cas 

figiira^tcffofeo 

[0 0 4 3] E5s.oM6ii, mm2jmmm3<D 

^f^mir^ 7.^(n> ^JV- t^^jm h^y^> 

sl^^s:^u mmi.^)\^-zm^^^\^x^i^^, * 

^ > LT V %S :/ 3 ®^lCfe S ^ > K 2 e> 
®^^n7.h-^'?:il^bfcjg:mt;S^Ufeo 
\zm^htL\y-'^%(DMX\tQ 8 0 nmT-fe'A ^ 

[0 044] 
[^2] 



S2 



5^;t/-r»S(no) 


2 0 


3 D 


4 0 


6 0 


8 0 


1 1 0 


C/N (dB) 


51.7 


51.3 


51. 1 


50.1 


48.4 


46.0 


^nX h-i?(dB) 


-32 


-33 


-34 


-38 


-43 


-38 



[004 5] ★ ★ [^3] 



S3 





2 0 


3 0 


4 0 


8 0 


8 0 


1 1 0 


C/N (dB) 


52. 1 


51.8 


51.7 


50.7 


49.3 


47.1 


^D>^ J^(dB) 


-40 


-41 


-43 


-48 


-49 


-46 



[0 0 4 6] ||Jg^J2Tl*, 05^ttf^2*^P>¥^lS<^:e) T% fl^fi#<7)C/N*^5 1 . 1 d BJ^O:, ^ a;^ h- 
\Z. if;i/-y3(^)8i?$DG *^2 0 nmOJil^lCDPP*^ i'COMii- 3 2 d BJSJ^TT'feS, Z.i^h<Dmt'^\Z-\- 
0. ST'feU, gg^DG *^2 0nm~4 Onni(Z)«gH 50 ^tjMX^'-). USSM 1 i:IW^^:mJbW^tlfe. *3t 



(7) 



11 



3®a?$DG ;5)^2 0nm(Z)i:SK:DPP*^0. 55T-fe 
aSSDc *^2 0nm~4 0nm(Z)«gfflT% :^ft# 
®C/N*^5 1. TdBfiLh, ^'O:^! — :i'®MJ*-4 

U. IIS6Mii:Bl;m®igmA^e>*ife. 

[0 04 7] se>tc, iifigMi~30j!em*^e>, h^^y lo 

a?$DG T*iSv>C/Ni:DPPi:AWe5tiTv%s, 
[0 04 8] lliSM4. iiS, htti'';b-:/i:llD 

i}-'X\m<mm'^n^o mmi~4:izx^Lr=.m<s 

i^)V—Zf(D}^^ Dg <©<gH?: 2 0 n m~4 0 n mi: Lfc 
#^{C, tr»y h 1 SCOaSSDp «2 0 nm~4 0 nmil 

[0049] ^^;i/-^3®a?SDG M 3<Z)aSS 

94 



ilfBPlil 0- 8 3 5 89 

12 

*7.9 l^^httL. 07 ti, |l86M4T-SStLfe3tlK^ 

hia^flflStl Hi, ■Izi'^fv-i^ig^Iiiiel IphM 
OIB^^l lnii:€:M;?ffiIfc4)-i-tTmTv^s. Iri' 

■fei^^rv— i^®»A^fer«y h 1 3, 1 S-T-^^^^IXTVN 

5:4.8 MmtU 5 0 O^tfy hSri^S^Llfe, * 
fe, l^«y hOSS 5:4.8 /iin, fcTy hr^:^^-:^(D«3 

[0 0 5 0] Z.<r>ii'^r£.%T^7'^7.9 l^. ff)\^-Zf 
3(D^SDg 5:2 0niii, 30nm, 40nm, 50n 
m, 6 0 nm, 8 0 nm^tf 1 1 0 n mlC^^ e)-ti:TS3 

^#a5::x/^^ h;i'7':h^>fif5:M('>T?II^L^c, 
iieil5:^4{Ca^1-. tf-y hO«$*«2.4 Am(Z)% 

[0 0 5 1] 
[^4] 





2 0 


3 0 


4 0 


S 0 


8 0 


1 1 0 


C/N CdB) 


4 8 


5 1 


9 0 


6 2 


6 5 


6 6 



[0 0 5 2] ^4j!)^e>, tf^y Ngig$;t)^3 OnmJW-h-e, 
hS^fi-^<7)C/Nli5 1 d BRi:^We>4^Tv^ 
S, *fcbf^y ha?$*^2 0 nmCD^ttC/Nti4 8 d 30 
BT'fe-SA^, I2i^^5f©$feg|5:^^ffi-t'5^:ii?)ictt-f'dl5-'&ffi 
T'S)-5. 3:tVlCj:y, tf«y h 1 3CDglSDp >Lf}\>--f 
(D^ti Dg i: 5: 2 0 n m~4 0 n mCD^EHT'raSMfCJ^ 

tu iES6fch7«y:^>^W*^^A'g.3t?S8^7^ 

[0 0 5 3] «:33, yU7*-V«y h'W«®VFO$:lf 
-y hT-J^^R-rSfeftlC, l^-y h<Z)«3 5:0.4 /tm, h^^y 
h|g;^/^-X^0.4 /*mi:LTSBi^U Z(D\^'yh(Dn 

[0 0 5 4] ±i^Lfc2fi^(Z)?^)!ISL0f|ISfeMT'ti, 

t^T=fe)m<, RAD^:(?^-es:^BrtB^=fo<©-efe^xis 

[00 5 5] 



im^JV-Zfi}\ 0.04 7 A/n~0. 1 0 

x/n^m-r?>zinz^*j, m^Mm-&nr=.mm(Dm 

m 3 ] ^^g^o^^T^-f i7 \zia»^Wc.^oMAt 
*^5:a^'tEIT-2>So 

[04 ] mm 1 o iimimik-cf' h ^ -y ^ 

>yif^i:(Z)BS^5:a^-r^^7T'$>S, 
[05] |^^20D^^;b-^^$i:SM^S.tf h^-y^ 

[06] ^0!l3<©ir;i,-:;r^$i:^^^i.t;h^<y:3r 
>i^4#ffii:a)g9^5:3^-ri^^7T'&S, 

[07] ||J6W4<iD:/'J-7*-v-y hlB^IJgcOfB^SJ^^ 
®5:l5iq§-r«0T-S>-&, 



(8) 



^BSSpi 0- 8 3 5 8 9 



13 

[010] mQco^fm^TT-f y^i^0i^J\^-:^<^M^'^ 
[01 1] m^oy%^^'T^7.^<Dif)\^-:fo^W^^ 

[012] ^9<Dmti^-r^ 7s^0:>^}^-^0^f^t^'^ 

1 m^v'^T.if 

2 5>K 



10 



14 

3 ffJI\^-Zf 

4 liS^ 

5 WSi 

1 1 vmmm. 

1 1 m MOiB^Itgc 

lip •fei'^fv-^'faMitligc 

12 T'-^^smm. 

13 tf h 
14,15 ^mcr-i; 

4 1 

4 2 ifJf^M 
4 3 gB^M 



[01] 



[02] 





V 



me] 




(10) 



4^SP21 0- 8 3 5 8 9 



[®7] 



[08] 



ID 




a. 



[09] 



1 0] 





0.5 



0.05 0.1 0.15 _0.2 0.25 



(11) 4#W¥1 0- 8 3 5 8 9 

111] [012] 



< 




OLW^tS (xl/n) (xx/n) 



